We have found it difficult, as well as timeconsuming, to transfer temperature-sensitive (ts) markers from one strain of Escherichia coli to another, under conditions where linkage or function (or both) of the marker has not been demonstrated. To offset these difficulties, we developed a method of enrichment, utilizing temperaturesensitive resistance to thymineless death as a means of selectively enriching for rare transductants involving ts markers. To date, the only restriction placed upon the applicability of the method is that both donor and recipient strains must be thymine-requiring (Thy-). Table 1 summarizes the properties of the strains used in this investigation. All strains are E. coli K-12 derivative, including CC2 (kindly supplied by Sydney Brenner).
P1 phage stocks were grown on Shigella dysenteriae by using the LC medium of Luria (3). P1 and S. dysenteriae were obtained from Irving Crawford. Donor stocks of P1 used in transduction experiments were prepared from lysis plates (1).
Recipient strain CC2 was grown at 42 C to 2.5 X 10 cells per ml in LC broth containing 40 Ag of thymidine per ml and 2.5 X 10-3 M Ca2+ (as CaCl2). P1 transducing phages were added at a multiplicity of infection of 5 to 10 by using a 1 :1 dilution of phage and cells. Adsorption was allowed to proceed for 0.5 hr. Cells were centrifuged in a table-top centrifuge at 3,500 rev/min for 15 min at room temperature, washed twice in CA medium (2), and suspended to the original cell volume in CA medium.
These cells were subjected to three cycles of thymineless death at 42 C for 4 to 8 hr. The choice of 42 C represents the nonpermissive temperature for the ts mutants used. At the end of each cycle, thymidine was added to a final concentration of 40 ,ug/ml, and the culture was incubated with aeration at 30 C for 8 to 12 hr. At that time, the washing procedure and thymineless death cycle were repeated.
At the end of each 30-C growth cycle, a portion of the cells was diluted to give 200 to 300 viable cells on LC agar plates containing 40 ,ug of thymidine per ml and incubated at 30 C. Each colony was tested for temperature sensitivity and methionine independence. 5G2 5.0 <6 X 102 1.8 X 105 36 X 103 9D3 1.3 2.7 <5 X 102 3.1 X 104 24 X 10' 9D5 3.3 <8 X 102 1.1 X 104 3.4 X 103 a Based upon the fact that no transductants were observed in 1,500, 2,000, and 1,250 viable cells plated after adsorption.
recipient. The data demonstrate that each strain serves as a donor for the met+ marker with approximately equal efficiency. Furthermore, under the conditions of the experiment, three cycles of thymineless death resulted in no enrichment for the met+ marker.
However, there is a marked enrichment for NOTES the ts markers. The enrichment index for each ts marker relative to the met+ transduction frequency ranges from 3.4 x 103 to 36 x 103. The heat stabilities of the valine-activating enzyme present in CC2 and CC2 transduced with the ts marker from 9D3 were compared. Whereas the CC2 enzyme activity is stable at 50 C, that of the CC2-ts-9D3 transductant is exceptionally heat-labile, as was shown for 9D3 (2). In addition, all of the transductants tested were valyl transfer ribonucleic acid (tRNA) synthetase mutants. In the case of 9D5 transductants, all were alanyl transfer ribonucleic acid (tRNA) synthetase mutants.
In addition to the three ts mutants studied here, other ts markers have been transferred to thy-recipients without difficulty. In some instances, the protocol has been modified by adding a fourth cycle of thymineless death.
